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THE COMMON SOLE. 

A Treatise on the Common Sole (Solea vulgaris), con¬ 
sidered both as an Organism and as a Commodity. 
Prepared for the Marine Biological Association of the 
United Kingdom by J. T. Cunningham, M.A., F.R.S.E., 
late Fellow of University College, Oxford; Naturalist 
to the Association. (Plymouth: Published by the 
Marine Biological Association, 1890.) 

HIS handsome monograph is (passing over the 
“Journal”) the first-fruits of the Plymouth Labora¬ 
tory. From the very outset, the Marine Biological 
Association has given a prominent place in its pro¬ 
gramme to economic matters. In the speeches at the 
foundation meeting, held on March 31, 1884, in the 
rooms of the Royal Society, and again on the occasion 
of the opening of the Laboratory at Plymouth, on June 
30, 1888, the investigation of the habits and life-histories 
of important food-fishes, and other similar problems 
having a practical bearing upon fishing industries, was 
put forward as a primary function of the Association ; 
and, in fact, the objects of the Association were officially 
stated to be “ to promote accurate researches leading to 
the improvement of zoological and botanical science, and 
to an increase of our knowledge as regards the food, life- 
conditions, and habits of British food-fishes and mol¬ 
luscs.” In response to this declared intention of dealing 
with the practical applications, the Fishmongers’ Company 
have given most valued support to the Association from 
the beginning, and have subscribed largely to the funds, 
while H.M. Treasury has added £ipo for five years to 
the annual income, on certain conditions. 

In order to carry out efficiently this economic side of 
their work, and to fulfil their pledge with the Government 
and the public, the Council of the Association determined, 
in the summer of 1887, to appoint a skilled naturalist (in 
addition to the Resident Superintendent, now Director), 
who would carry on investigations into the natural history 
of British marine food-fishes, under the direction of the 
Council. To this post, Mr. J. T. Cunningham, who had 
been engaged for some years at similar work in connec¬ 
tion with the Scottish Marine Station at Granton, was 
duly appointed, with special instructions from the Council 
to investigate the life-history of the common sole, with a 
view' to practical results, and with the object of preparing 
an illustrated monograph on this fish. We now have the 
results of Mr. Cunningham’s investigations before us. 

It is now pretty generally recognized that results of 
economic value in connection with the fisheries can only 
be obtained, or looked for, as the result of properly con¬ 
ducted scientific investigations and carefully collected 
statistics. This first monograph issued by the Associa¬ 
tion is an excellent combination of material from these 
two sources of knowledge. It is a union of pure science 
and economics, made with the view of applying the results 
of scientific study to the extremely practical question of 
increasing the supply of soles to the market ; and we find 
that it discusses that most important food-fish from almost 
every point of view. In determining the scope of the 
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investigations and the general plan of the book, the 
guiding hand of Prof. Ray Lankester (to whose enthu¬ 
siasm and energy the Association owes its existence and 
its success, and who has now succeeded Prof. Huxley in 
the presidential chair) is acknowledged by the author in 
the preface. 

The work is divided into four parts, viz. Taxonomical, 
Morphological, Bionomical, and Economical. The first 
part deals with the classification and the characteristics 
of flat-fishes in general, and of the sole in particular. 
Throughout the book there is evidence that it is w'ritten, 
not for the professional biologist alone, but for the general 
public. The descriptions are not always in purely tech¬ 
nical language, and at the beginning of each section, or 
when a fresh subject is entered upon, such as embryology 
(p. 84), we find a certain amount of elementary explana¬ 
tion which cannot be intended for the specialist, but may 
perhaps enable an intelligent non-professional reader to 
gain a general idea of the nature, objects, and results of 
each investigation, although he is not able to appreciate 
all the details. With the help of the hen’s egg, the proto¬ 
plasm and the food-yolk and the more important changes 
which take place in the young embryo are explained in 
a manner for which many may be grateful who are not 
aware of the significance of Kupffer’s vesicle, and have 
no particular views on the nature of the periblast. 

When, however, such explanations were being given, 
it would surely have been well to supplement the ac¬ 
count of how to draw up the specific description of a 
flat-fish by an actual numerical example. The table on 
p. 15, or a part of it, or even a reference to it, might with 
advantage have been given at the foot of p. 10. There 
is no bibliography, beyond what naturally occurs in the 
taxonomy, and one is struck, in some parts of the book, 
by the absence of any reference to the work of previous 
investigators, so that it is difficult to know precisely how 
much is put forward as original ; for example, under 
embryology there is no mention of the observations 
made by Prof. McIntosh and others. 

In the morphological section there is a good account of 
the anatomy of the chief systems of the body, in which the 
most interesting passages are naturally those dealing with 
the modifications of structure caused by the remarkable 
“ asymmetry of the Pleuronectidae,” which was first ably 
elucidated by Dr.Traquair more than twenty years ago. Mr. 
Cunningham, from his detailed study of the eye-muscles, 
supports the view that the twisting of the facial region of 
the skull, and the migration of the left eye on to the 
right (or upper) side in the adult is not the result of 
selection alone, but has been aided by the inheritance of 
characters or modifications acquired during the life of the 
individual. But this does not seem to follow as a neces¬ 
sary consequence of his observations and argument. For 
it is perfectly conceivable that anything which can be 
produced by the inheritance of acquired characters can 
also be brought about by the selection of congenital 
variations. It is true that “a man cannot lift himselt 
up in a basket,” and that (p. 53) “ the eve-muscles could 
not by physiological effects have removed themselves 
bodily by their own action to a new position,” but if 
there were enough men in baskets they might occur 
piled up (“congenitally”) in such positions that some 
of them would loan a series extending from the lower 
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level to a higher ; and, similarly, a series of selected 
congenital variations in muscles may form a gradation 
from the original position to a new one. 1 am not, how¬ 
ever, objecting to a certain amount of inheritance of 
acquired characters coming in occasionally as a second¬ 
ary factor—it is what 1 have always argued for of late 
years—but it does not seem to me that the present case 
yields any fresh evidence. 

It is scarcely correct to say (p. 51) that evolu¬ 
tionists are divided into two schools at present, those 
who would interpret all modifications as the result 
of natural selection alone, and those who believe 
that acquired characters are inherited and that the 
modification “would take place without selection, while 
selection could not produce adaptations without the in¬ 
heritance of acquired characters” (p. 52). These are 
rather the two extremes, and many biologists—judging at 
least by recently published opinions, and by the discus¬ 
sions in Section D at the last few meetings of the British 
Association—hold views of an intermediate nature. 
Probably all grades of opinion between the two extremes 
discussed by Mr. Cunningham will be found represented 
amongst leading evolutionists. 

The remarks in regard to the origin of the follicle cells 
of the ovum are of interest in view of the controversy 
which has long waged as to the origin of the follicular 
epithelium and the “ testa-zellen ” in the Tunicata. Mr. 
Cunningham appears to incline to the view that the 
follicular epithelium is derived in bony fishes, not from 
the germinal epithelium, but from amceboid lymph-cells 
in the connective tissue. In Ascidians the most recent 
authorities agree in regarding the follicle cells as homo¬ 
logous with ova, and as being derived from germinal 
epithelium. Another interesting point is the modifica¬ 
tion of the right dorsal branch of the fifth nerve, and its 
explanation (p. 70). 

One would like to know on what principles Mr. 
Cunningham has used his italics. It seems impossible 
to discover any from the book. This is a minor point, 
but not altogether unimportant. It is confusing to the 
reader to have italics used inconsistently, and besides it 
renders the difference of type meaningless. We find 
italics used indifferently for family titles, generic and 
specific names (for which they might with advantage have 
been retained), popular or local names, ordinary words 
requiring emphasis, and names of bones and other struc¬ 
tures. But the type is not even used consistently for all 
of these. Why (on p. 50) should the “ recti 1 ’ muscles 
be in italics and not the “oblique” ? Why (top of p. 67) 
should “ infwidihiihim ” be in italics when “cerebellum” 
and “ medulla oblongata ” are not, and why should “ hypo¬ 
physis cerebri ” be favoured rather than “ lobi inferiores ” 
and “crura cerebri”? Then, again, we find (p. 68) 
“recti muscles” sometimes in italics and sometimes 
not. 

At the end of the section on morphology there is a 
description of Phyllonella solea, a Trematode parasite 
which frequently occurs adhering to the skin of the fish 
(as shown in plate v.). By the way, why is there no ex¬ 
planation of the absence of Figs. 6 and 6 a, which ought 
to illustrate this parasite, from plate xiv. ? The woodcuts 
on p. 93 are probably the missing figures, but the matter 
as it stands, without any note of explanation, is rather 
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mysterious. Plate xiv. and its description do not tally, 
and the figure labelled 6 is evidently 7. 

Under thehead of Part III., “ Bionomical,” are interest¬ 
ing articles on the geographical distribution, the habits, 
food, parasites, and enemies, the colours, and the breed¬ 
ing, development, and growth of the sole. Mr. Cunning¬ 
ham has determined the spawning season of the sole in his 
district to be from the middle of February to the end of 
April, but McIntosh and Prince state (Trans. R. S. Edin , 
vol. xxxv., p. 848) that off the eastern shores of Scotland 
the period extends to August. The observations on 
the colour, both in its detailed markings and its general 
effect, the variations under diverse circumstances, and 
the relation to environment, are particularly interesting, 
and the range, as shown in plates i. to iv., is certainly 
very wide. Mr. Cunningham finds that the change of 
colour which takes place when the fish is removed from 
one background to a differently coloured one is very 
rapid ; a sole placed in a white porcelain dish begins to 
get lighter almost immediately. 

The very beautifully coloured plates (plates i. to ix.) 
which illustrate especially this section on colour, are 
reproductions of water-colour drawings by Miss Annie 
Wiilis, and no doubt the original sketches are even more 
artistic representations of the actual objects. If one who 
has not seen the specimen drawn may criticize—and it is 
the very excellence that invites the critical spirit—one 
notices an absence of sufficient light and shade, and 
especially of high lights, in plate i. It is all too much at 
a dead level, as if a steam roller had been passed over 
fish and gravel, and had reduced them to a mosaic ; but 
this is a fault common to many chromo-lithographs. 
In the present instance the effect of the plate is greatly 
improved by placing it at a considerable distance from 
the eye. If it is laid on the ground in a good light at 3 
or 4 yards distance and looked down on, it looks as real 
and natural as can be expected from any representation 
which is produced by a mechanical process and there¬ 
fore wants the subtle vivacity of the artist’s actual hand- 
touch. 

The fourth and last part, “ Economical,” is divided 
into sections on artificial propagation, the sole fishery, 
and practical measures. Looked at from the economic 
point of view, this most estimable fish is of interest to 
everyone. It is said that many Americans come over 
to England every year for the express purpose of in¬ 
dulging in fresh fried soles for breakfast. Is it with a 
view of affecting the demand that Mr. Cunningham tells 
us that our sole may have been swallowed by a Lapkins 
a day or two before we meet it at table, and then dis¬ 
gorged on the deck of the trawler ? It would be kinder 
of him to reduce the market price (which appears to be 
rising steadily, and has increased fourfold since 1856) by 
increasing the supply of soles by some such process of 
artificial fertilization on a large scale as that proposed on 
p. 147. A considerable practical difficulty will, however, 
probably be encountered in the remarkably unenlarged 
condition of the testes in the maie sole, and the difficulty 
of distinguishing the milt from mucus and sea-water, 
especially if the stripping of the fish is to be conducted by 
the trawlers themselves. Everyone, both on the scien¬ 
tific and on the economic side, will look with deep interest 
for the results of the further observations and experi- 
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mentsto be made by the staff of the Plymouth Laboratory 
on these practical questions. 

A few misprints (none of great moment) have been 
noticed in reading over the book, viz. “ectetmoid” 
(p. 53 )i “ an ” for on (p. 61), “ Kupher’s ” vesicle (p. 120), 
and Fig. 3 for Fig. 5 (p. 123, foot) ; while a slip occurs 
near the foot of p. 50 in the phrase “ those of the dorsal 
or right eye,” since the dorsal eye in the sole is the left. 

The book, as a whole, is good, and forms an interest¬ 
ing and important contribution to our slender list of 
monographs of British animalsj, and on account of its 
economic side will, no doubt, interest a wider circle of 
readers than is usually the case with zoological works. 
The Marine Biological Association are to be congratulated 
on the appearance of their first memoir, and it is hoped 
that others of the series will speedily follow. 

W. A. Hf.rdman. 


WOOD - WORKING. 

Exercises in Wood-working, with a Short Treatise on 
Wood, written for Manual Training Classes in Schools 
and Colleges. By Ivin Sickels, M.S., M.D. (New 
York: D. Appleton and Company. London: W. 
Allen and Co., 1S90.) 

HIS is, in some respects, a more interesting work 
than its title would seem to indicate. Of late 
years, since it has been recognized that manual or prac¬ 
tically industrial training of some kind should form a 
part of the education of every child, books of this kind 
have greatly improved in every respect, because it has 
become more necessary to make them thorough hi details, 
and at the same time present them in such clear and 
succinct language that they may be perfectly intelligible 
to youthful minds. And as the interest in the subject of 
technical education is rapidly increasing, and with it the 
demand for good manuals, it is not without pleasure that 
we welcome a work which fulfils admirably what is re¬ 
quisite for its purpose. The author, in an introduction 
which we could wish had been longer, remarks that the 
tendency of modern systems of education is towards a 
proper distribution of practical with theoretical train¬ 
ing—that is, manual with “ literary ” education—and that 
the mind is to be aided in its development by the action 
of the eye and hand. “ The prime object of all manual 
training is to aid mental development.” This is a very 
great and little-known truth, which was first fully set 
forth in a work entitled “ Practical Education,” by C. G. 
Leland, in which it was shown that, out of 110,000 chil¬ 
dren in the public schools of Philadelphia, the 200 who 
attended industrial art classes, and who were chosen at 
random for them, were the first in all studies, such as 
arithmetic or geography ; that is to say, it has been 
proved by years of careful experiment on a very large 
scale, that if we take two children of equal capacity, fol¬ 
lowing the same studies in the same school, and let one 
of these have at the same time from two to four hours’ 
w-eekly training in design, modelling, wood-carving, and 
carpenters’ work, &c., the latter will invariably take pre¬ 
cedence in all the ordinary school studies, so much is the 
mind impressed by industrial art culture. The recog- 
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nition of this principle by a practical teacher like Dr. 
Sickels indicates that his work is written in accordance 
with the most advanced ideas on the subject of technical 
education. 

The author begins by giving in Part I. a sufficiently 
detailed description of the structure of wood of different 
kinds, its composition and manner of growth, the season 
for cutting trees, drying of wood, and warping, its proper¬ 
ties, measure, and value, with an account of the twenty- 
five kinds most generally used. In describing wood¬ 
working trades, he declares there are only two, carpentry 
and joinery, carving and turning being only “ adjuncts ” 
to joinery ; a degradation cf wood-carving with which we 
should suppose few would agree. It is difficult for us, 
with a magnificent fourteenth century carved wood 
image of the Virgin and Child beftire us as we write, 
to comprehend what it has in common with “joinery,” 
while, as regards turnery, the great and admirable work 
of John J. Holtzapfel, certainly establishes its claim to be 
an independent art. “ But these be trifles.” The principal 
part of the work, or about one hundred pages, which is 
copiously illustrated with pictures which are all intelli¬ 
gible at a glance (not an invariable thing in such works), 
is, on the whole, without errors. It treats of carpenters’ 
tools (those for wood-carving are not included, but should 
have been) and their use in detail, this portion being 
admirably executed ; the construction of joints, which is, 
on the whole, the most difficult and interesting part of the 
wood-worker’s art, being very well written. The student 
who wishes, however, to be perfect in this, should also 
consult “ Forty Lessons in Carpentry Practice,” by C. F. 
Mitchell (London : Cassell and Co.), a little book of great 
value. The mysteries of the mitre joint, stretchers, 
dowels, and dovetailing, have, however, never been 
treated more cleverly or clearly than by Dr. Sickels 
Among remaining topics are drawers, framing—of which 
we have by no means enough, though “good, what there 
is of it”—laying floors, trimming, and the construction of 
all the minor details, such as doors, stairs, sashes, and 
hand-rails. This portion of the work would be of great 
practical value to settlers in the wilderness, who would 
often like to build for themselves houses, yet know not 
how. We believe that the world, however, still lacks a 
work teaching men all the art of making shelters and 
homes, from building wigwams or adjusting stones and 
boughs for a night’s lodging, up to log huts, Pictish 
“bee-hives,” box cottages, “and so wider.” As regards 
typographical details, paper, and binding, this work is all 
that could be expected. 


BACTERIA. 

Les Bacterics et. leur rOle dans TEtiologie, TAnatomic, et 
l’ Histologic pathologiques dcs Maladies Infectiejises. 
Par A. V. Cornil et V. Babes. Third Edition, in Two 
Volumes. (Paris: Felix Alcan, 1890.) 

HIS enlarged edition treats of the whole range of 
pathogenic and to a certain extent also of non- 
pathogenic bacteria in a fairly exhaustive manner. The 
classification, the chemical nature, the biological char¬ 
acters, the methods used in their study, both in cultures 




© 1891 Nature Publishing Group 







